Repair of articular cartilage defect by intraarticular administration of basic fibroblast growth factor gene, using adeno-associated virus vector.
The objective of this study was to establish the potency of adeno-associated virus (AAV) as a viral vector to transport the basic fibroblast growth factor (bFGF) gene into synovial tissue, and to evaluate the consequent repair of articular cartilage defects. In the in vitro study, LacZ- and bFGF-encoding genes were transduced into rabbit synoviocytes by recombinant adeno-associated virus (AAV) vector, and the cells were cultured for 2 weeks. The percentage of successfully transduced LacZ-positive cells was assessed by 5-bromo-4-chloro-3-indolyl-beta-D-galactopyranoside staining, and the concentration of bFGF in the culture supernatant was confirmed by bFGF-specific enzyme-linked immunosorbent assay. In the in vivo study, 12- to 14-week-old Japanese white rabbits (all female) were used. AAV-bFGF was administered into an artificially created full-thickness defect (5 mm in diameter and 3 mm deep) in the patellar groove of the distal femur. Cartilage repair was subsequently monitored at 4, 8, and 12 weeks, by macroscopic and histological examination, and results were graded on the basis of semiquantitative scores. lacZ gene expression in synoviocytes reached more than 93% within the first 2 weeks, and the mean bFGF concentration in the culture supernatant of the bFGF gene-transduced group was significantly increased (p < 0.01). Semiquantitative macroscopic and histological assessment indicated that the average score was significantly better in the bFGF-transduced group throughout the observation period, suggesting better cartilage repair. These results demonstrate that gene transfer into synoviocytes, using the AAV vector, was a potent method of gene transduction. Moreover, after intraarticular administration of AAV-bFGF, constant expression of bFGF in the knee joints resulted in substantial cartilage regeneration that, with further long-term study, could possibly merit consideration for clinical application.